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The Invention relates to an oxygen scavenging composition 
comprising, a copolymer comprising polypropylene oxide segments and 
polymer segments and an oxidation catalyst 

Sudi a composition is known from WO 99/15433, in this 
1 0 document an oxygen scavenging composfllon Is prepared by reactive extrusion 
of the polymer segments, In particular a polycondensate. and a functionallsed 
polypropylene oxide oligomer. The resulting product, denoted as 
copolycondensate Is applied as such In single layer or multi layer films or is 
diluted with further polycondensate. 
^® appeared that this composition has a restricted efficiency 

In oxygen scavenging properties, making It necessary to apply thicker layers to 
obtain a certain degree of active oxygen barrier properties. 

Aim of the Invention is a composition comprising a copolymer 
comprising polypropylene oxide segments and polymer that shows better active 
20 o)q^genbam"er properties than the known composition. 

This Is achieved according to the Invention In that the 
copolymer has been prepared by copolymerlsing the corresponding monomers 
In the presence of functlonalised polypropylene oxide segments. 

Surprisingly It has appeared that the fact that the polymer 
25 segments have been formed from copolymerlsatlon of the corresponding 

monomers with functionallsed polypropylene oxide segments rather than having 
these functlonalised polypropylene oxide segments react with already 
polymerised polymer segments causes a considerable difference In oxygen 
scavenging properties of the composition. 
30 The composition according to the invention shows highly 

advantageous active oxygen scavenging properties. 
Polycondensates, also known as condensation polymers, among which 
polyesters and in particular polyamldes, form a certain bam'er for oxygen and 
are for this and other reasons applied as films, wraps, bottles, vessels or other 
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contalners for feed and foods and drinks. They protect the packed goods from 
direct contact with the environment, including the oxygen in ambient air. Since 
layere of these polymers are not completely impenneable to oxygen It is known 
to mbc a compound into the polymer that is able to scavenge oxygen pemieating 

6 Into the polymer layer by a chemical reaptlon binding the oxygen. 

Such compounds are known as active oxygen scavengers. Among these 
polyalkylene oxides and potydienes have been reported to be examples of 
active oxygen scavengers. It is also known to apply oxygen scavengers that are 
reactive with polycondensate and to make the scavenger react with the 

1 0 polycondensate during the mixing, e.g. by reactive extrusion. 

Examples of polycondensates are polyesters and polyamides. Examples of 
suitable polyesters are polyethylene terephtalate (PET), polybulylene 
torephtalate (PBT), polyethylene naphtanoate (PEN), polybutylene naphtanoate 
(PBN)- Examples of suitable polyamides (PA) are aliphatic polyamides, that 

1 5 may eventually be branched polyamides, such as PA6, PA4,6, PA6,6, PA 1 1 , 
PA12, semi aromatic polyamides as MXD6, PA6,I/6,T, PA6,e/6,T, fully arornatic 
polyamides and copolymers and blends of the listed polyamides and 
polyesters. 

As tf»e oxi^en scavenging compound in the composition 
20 according to the Invention a copolymer comprising functionalised polypropylene 
oxide (PRO) segments and polymer segments is used, that has been prepared 
by pol^erfslng the corresponding monomers of the polymer In the presence of 
polypropylene oxide segments. This is different than the copolymers known 
from the prior ait that are obtained by reacth/e extrusion of functionalised PPO 
25 oligomer segments and prefonned polymer segments of certain length or 

molecular weight In the production process known from WO 99/1 5433 the PPO 
oligomer segments usually are functlonafized with end groups that can react 
with reactive sites of the polymer. Examples of such functional end groups and 
reactive polymer sites are e.g. known from WO 99/1 5433. The same 
30 functionality may have been applied in the copolymertsatfon process of the 
copolymer applied in the present Invention. 

Sulteble PPO segmente are linear oligomers of PPO and are 
preferably of the substituted type. In lUPAC nomenclature this PPO Is denoted 
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as polypropylene glycol (polyoxy-l.2-propanediyl). They consist of 2 to 6000 
polypropylene oxide monomer units, preferably of 10 to 2500 units and In this 
shape and size they have been copolymerlsed with the monomefs. In this rango 
an even distribution of the copolymers In the polycondensate appears to be 
5 achieved. During this copolymerisation copolymera of the -ABABA- type are 
formed comprising polymer segments A of variable length alternated with 
propylene oxide segments B. 

In another embodiment the PPO segments are present as 
branches In a two, three, four or higher star branched compound the centre unit 

10 of whfch can be e.g. a di-, tri-. tetra or higher ftinctional ester, amide, ether, 
urethane. in the process of preparation of the copolymer appfied in the 
composition of the invention, the polymer segments then grow from the free 
ends of the PPO segment branches. During this copolymerisation linear 
copolymers can be fomied of the type ABA or blanched copolymers having 

15 branches of the type BA. 

Apart from the PPO segments also other ether segments 
optfcnally may be present as e.g. polyethylene oxide, however in smaller 
amounts than the PPO. Preferably the other ether segments are present in 
amounts less than 40 wt%, more preferably less than 30 wt% or less than 10 

20 wl% of the amount of PPO. 

Suitable polymer segments In the copolymers that have been 
formed by copolymerising the corresponding monomere In the presence of the 
PPO segments are those that fonm the building monomers for the 
polycondensates described above, In particular polyesters and aliphatic 

26 polyamides. preferably PAS or PA6,6. 

These copolymers can be fomned by reacting the fUnctlonallsed 
PPO in the presence of the monomers at conditions well known for the 
polymerisation of the corresponding monomers or according to US 4590243 
and EP 0067695. 

In these processes, apart from the monomers and the PPO 
segments, also other compounds can be present, for example catalysfe, chain 
stoppers, stabilisers and the like. Linear PPO segments are introduced In these 
reactions as divalent moieties that are functionally tenninated at their ends, e g 



30 
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with hydroxy, amino or acid or other groups that are capable reacting with the 
monomers the polymer part Is polymerised from. In star bmnched type PPO 
segments the free ends, I.e. those ends of the PPO part of the PPO segment 
that are not bound to the centre moiety of the star, are f unctionallsed with the 
6 groups mentioned above. 

In copolymers that can be applied In the composition according 
to the invention the relative amount of the PPO can be within the range of 0.6 to 
40 wt%, preferably of 1 to SO wt%. Lower amounts will diminish in particular the 
period during which the oxygen scavenging properties will remain at a high 
10 level. Higher amounts may lead to the fonnation of a co-continuous phase of 
PPO segments in the composition. This is detrimental for the total oxygen 
barrier capacity of the composition and therefore the amount of PPO in the 
composition should be taken so that the PPO forms a disperse phase in the 
composition 

g The oxygen scavenging PPO segments are advantageously 

present In the composition as small conglomerates in the composition. These 
conglomerates may be spherical and having a size, i.e. a diameter or a smallest 
axis, an axis being defined as a line connecting two diametrically locftted points 
on the surface of the conglomerate, of up to 500 nm and preferably at most 30 
20 or mote preferably at most 25% of the conglomerates have a diameter or 

smallest aOa above 500 nm. Spherical is to be understood as having the same or 
neariy the same dimension In the three spatial directions, deviating from a spherical 
Shape to such extent only that the length of an axis, is at most 1 ,3 times the 
length of the diameter of a sphere having the same volume. Preferably at least 

25 50% of the conglomerates have a size of at most 300 nm and preferably of at 
most 200 nm. More preferably at least 70. 90 or even 99 % of the 
conglomeiales Is within the specified ranges. A lower conglomerate size has 
appeared to lead to better oxygen barrier properties. 

It viras further found that an object, comprising a layer of the 

30 composition according to the invention, shows enhanced oxygen scavenging 
performance when a majority of the conglomerates in their shapes have an 
aspect ratio and in majority are oriented. Such conglomerates can have an 
elongated or flattened shape. like a cigar or pancake shape. A congtomerate 
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having an aspect ratio is characterized by tiie feature that its dimension in at 
least one spatial cHrection Is larger than its dimension in at least one other 
spatial direction. The ratio between said dimensions preferErisly is at least 1 .3 
and more preferably at least 2 or even 5 or even 50 or more than 1 00. This la 
5 . contrast to conglomerates that have essentially the same dimen^on in the three 
spatial directions. Oriented here means that the iaiigest dimension extends in a 
spatial direction parallel to a duriiace of the object that is exposed to oxygen to 
be scavenged. This largest dimension of tfie conglomerate in ssu'd parallel 
direction may be larger than 500 nm, even up to sane millimetres. However, 

10 the dimension of the conglomerate perpendicular to said suriaceprefetabiy is 
below 400 nm and more prelerably below 350 nm. This appears to enhance the 
transparency of the oxygen-scavenglr^ layer In ^e object 8ignifl(»ntiy. An 
object containing conglomerates having an aspect ratio can be obtained by 
subjec^ng the object during or after it being manufactured to an orientating step, 

1 6 e.g. by exposing it to shear in a molten state, by prosing and in particular by 
drawing tn one or more diredions. 

The Invention thus also relates to an object, having at least one 
surface that to be exposed to an oxygen containing environment and 
comprising a layer containing the composition according to the invention In 

20 which conglomerates of the PPO segments are present of which 

conglomerates at least 50 %, preferably at least 70 % and more preferably at 
> least 90 % have a dimension In at least one ^aKal direction tiiat latter than a 
dimension in at least one otiier spatial direction by a factor of at least 1 .3, and in 
which said larger dimension extends In a spatial direction parallel to the at least 

26 one surface of the object. 

The composition according to the invention further comprises 
an oxidation catalyst, promotlr^ the oxygen scavenging activity of the oxygen 
scavenging compound. 

Sulted3le oxidation cateilysls Include transItiCNi metal catalysts, 

30 which can readily swritch between at least two OM'dation states. Preferably, tiie 
transition metal Is In the fomi of a transitioi metal salt or transition metal 
complex, wherein the metal is selected from tfie groups 4, 5, 6. 7. 8, 9, 10, 11 
and 12 of tiie periodic system of tiie elements. Suitable metals include 
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Manganese 11 or 111, Iron il or III, Chromium II or III, Cobalt II or III, Copper I or II, 
Nickel II or 111, Rhodium H, or II or IV and Ruthenium 1, 11 or IV, Titanium III or IV, 
Vanadium III, IVorV 

Preferably Co II or ill Is used as the metal part In the oatalyst 

5 Suitable oounterions for the metal include, but are not limited to, 

chloride, acetate, acetylacetonate. stearat©, propionate, palmltate, 2- 
eltiylhexanoate. neodecanoaie or naphtenate. The metal may also be an 
ionomer, in which case a polymeric counter ion is employed. Such ionomers are 
well icnown in the art. As an example of a suitable oompie^dng moiety 

10 phthaloc^nine is mentioned. The transttton metal compounds may be present 
l>6tween lOppm and 10wt%. 

Preferably the amount of tran^Hon metal compound in the 
composition is between 50 and 5000 wt.ppm. 

Further the composition according to the invention may 

1 5 compilse other usual additives tftat may give a certain additionally required 
properly to the composition, examples of which are fibres, fiileis, nano-particles, 
antioxidants, flame retardants, mould release agents and other compounds 
known in the art for this purpose. 

The composition according to the Invenftlon has excellent 

20 oxygen barrier properties, e,g. it has on oxygen ban-Ier lower than 0,3 preferably 
lower than 0,1 co.mm/(m^«day*atm) when measured according to ASTM 
standard D3985 under dry conditions on a film having a thickness of 60 pm. 

The composition of the Invention can be applied as a layer in 
multi-layer films, preferably as an inner layer, sandwiched between other layers. 

25 In such a sandwich construction tiie.active lifetime and effectiveness of the 
composition is considerably enhanced in comparison with a layer that is directly 
exposed to the environment. Further appFications are layers in tine wdl of 
bottles, vessels or other containers, in particular those applied for packaging of 
foods or other substances that degrade In quality under the Influence of os^gen. 

30 The invention tfius furtiier relates to the use of the composition according to the 
invention for the applications mentioned. Suitable methods for ttiis are known 
per se and are the commonly used shaping and manufacturing techniques for 
polymer materials. 



20. JUL. 2004 16:02 DSM IP 6ELEEN 046-4761830 Wr. ,814 p ,^ 

20.07.2004 15:55:14 

-7- 

The oxygen scavenging composition comprising the copolymer 

and an oxidation catalyst can be prepared by mixing the copolymer with fh9 
oxidation catalyst In a separate step or in a step of manufacturing an obfect 
from the composition according to tiie invention. 
6 This mixing can be conducted In the equipment known in the art 

for mixing thermoplastic polymers such as extmders and mfacere. The process 
applies mell-mMng, i.e. the mixing takes place aisove the melting point of the 
oxygen scavenging copolymer but betow its decomposition temperature. 

The invention win be elucMated by the following examples 
10 without beir^ restricted thereto. . 



Experiment 1; Preparation of oxvaen acave nglnn co pftrymflra 

16 Preoaration of copolymer 1 

A flask equipped with stiner, thennocouple and nftjogen inlet 
was charged with caprolactam (88.8 wt% ) and a PPO.<»ntaining oligomer 
(BrOggemann PI -30, polypropyleneglycol esfer acyl caproladam) (11.2 wl%). 
This mixture was diluted In a 1 ;1 fashion with a catalyst solution (BrOggemann 

20 C1 , 12% caprolactam magnesium bromide In caprolactam). After mbdng at 
1 00°C the resulting mixture was poured in a mould and kept for 5 minutes at 
145'C. The solid co-polyamlde, containing 5 wi% polypropylene glycol, was 
removed from tiie mould and ground. 

25 Prsparatien of copolymer g 

A flask equipped with stirrer, thermocouple and nitrogen inlet 
was charged with caprolactam (65.6 wt% ) and a PPO-containing oligomer 
(BrOggemann P1-30, polypropyleneglycol ester acyl caprolactam) (44.4 wt%). 
This mixture was diluted In a 1:1 fashion with a catalyst solution (BrOggemann 

so C1 , 1 2% caprolactam magnesium bromide in caprolactam). After mixing at 
100'C the resulting mixture was poured In a mould and kept for 5 minutes at 
145''C. The solid co-polyamide, containing 20 wt% polypropylene glycol, was 
removed from the mould and ground. 
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Ppparation of nnoolvmer 3 (Comparative) , ^ „ -..i** 

A flask equipped with stirrer, thermocouple and nitrogen inlet 

was chained with caprolactam (29.9 wt% ) and a PPO-containlng oiigomer 

(Bruggemann PI-30, polypropyleneglyool ester aoyl caproiactain) ( 70.1 wt%). 

This mixture was diluted In a 2:1 fashion with a cajalyst solution (Briiggemann 

CI, 15% caprolactam magnesium bromide in caprolactam). After mixing at 

lOCC the resulting mixture was poured fn a mould and kept for 5 minutes at 

145*C. The solid co-polyamide, containing 42 wt% polypropylene glycol, was 

removed from the mould and ground. 



p p^ pg raBon of copolymer 4 

A 2 L reactor equipped with distillation column and stirrer was 
charged with 790 g dimethylterephthalate, 560 g 1,4-butane diol. 100 g 
poly(ethyleneoxlde-propyleneoxlde-ethyleneoxlde), 250 mg of titanium 

1 5 tetrabutoxide and 1 50 mg of magnesium acetate tetrahydrate. After 3 times 
having flushed the reactor with nitrogen, the reactor content was heated under 
stirring and atmospheric pressure gradually within one hour to a temperature of 
1 sec, kept at this temperature for half an hour, and suk>sequently further 
heated within 2 hours to a temperature of 220''C. The thus obtained 

20 transesterified product was then further polymerised at 240''C under vacuum 
(down to 2 mbar) for 150 minutes at a stirring speed of 20 RPM. The 
polymerised product was released from the reactor, under nitrogen pressure. In 
the form of a strand, cooled in water and granulated in a pelletlser. 



25 Preparation of copolvrnfi r 5 (Comparative^ 

A 2 L reactor equipped with distillation column and stirrer ws^ 
charged v(fith 800 g dimethylterephthalate. 495 g 1 ,4-butane diol. 100 g 
poly(teirahydrx>fuian-1000), 480 mg of titanium tetrabutoxide and 300 mg of 
magnesium acetate tetrghydrate. After 3 times having flushed the reactor with 

30 nitrogen, the reactor content was heated under stirring and atmospheric 
pressure gradually within one hour to a temperature of 150*C, kept ai this 
temperature for hatf an hour, and subsequently f urSier heated within 2 hours to 
a temperature of 220''C. The thus obtained transesterified product was then 
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fUither polymerised at under vacuum (down to 2 mbar) for 1 60 minutes 
at a Stirling speed of 20 RPM. The polymerised product was r^eased from the 
. reactor, under nitrogen pressure, in the form of a strand, cooled in water and 
granulated in a pelietiser. 

5 

Experiment 2: Preparation of oxvaen soavenofna samples 

Copo^eiB 1 , 2, 3. 4 and 5 were melt-mb^ wfth the oxidation 

- catalyst cobalt acetate, The mbdng was canied out at a barrel temperature of 

10 260°C, a rotation speed of 120 rpm and a residence time of 3 minutes. All 

experiments were carried out undernitrogen atmosphere. The copolymers were 

dried before processing. The materials prepared were stored in sealed bags 

after processing. Information regarding these samples is given In Table 1 . 

For comparison, samples Cl and C2 bs^ed on a f unclionalised 

15 PPO oligomer (Jefiiamlne D-2000 of Huntsman) and poiyamlde 6 pSM Akulon 

F1 32-E, viscosity number 21 0 ml^g ISO 307, Relative Viscosity measured In 

90% formic acid at 30 °C: 3.20) have been prepared by a reactive extrusion 

pro(»ss on the lab-scale twin-8(^ew extruder with residence times of 3 and 5 

minutes. 

20 Also a poiyamlde 6 reference not containing an oxygen 

scavenging compound vt»s prepared (sample D) sewing as a reference for 

samples 1 , 2, A, CI and C2. 

Also a poly butylene terephtaiale (DSM Amite T04 200. 

i=telative Viscosity measured of a 1 wt% solution in m-cresol at 25''C: l .85) 
25 reference sample not containing an oxygen scavenging compound was 

prepared (sample E) serving as a reference for samples 3 and B, see table 1 . 
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Table 1 



Sample 




PPO 


Co(Ac)2 




scavenging 


content 


content 




compound 


(wl%) 


(ppm) 


1 


Copolymer 1 


5 


1000 


2 


Copolymer 2 


20 


1000 


A 


Copolymers 


42 


1000 


3 


Copolymer 4 


6.8 


1000 


B 


Copolymer 6 


10 


1000 


CI 


Jeffamlne* D- 
2000 


4.8 


1000 


C2** 


Ueffamlne'^O- 
2000 


4.8 


1000 


D 


None 


0 


1000 


E 


None 


0 


1000 



* Amine end-capped PPO of Huntsman 
6 •*: residence time 5 minutes 



f-y pnriment 3: PreparaHon of ox ygen scavenging films 

All samples were ground under cryogenic conditions. The 

r^uKing powders were pressed between fiat hot plates into films with a 
1 0 thickness In the range 55-75 micrometer. The dimensions of the film were 1 3*1 3 
cm^ Pressing conditions were: plates temperature: 260''C, time between plates 
without pressure: 5 min. subsequently pressurizing the system for 3 minutes at 
lOkN. 

15 gx periment4: Measuring of oxvaen pemfteabilitv of filiris 

The oxygen permeability of the prepared films was measured 

by a JVIOCCN OX-TRAN 2/21 permeameter according to ASTM D3985 by 

exposing the films to a nitrogen environment on one side and an oxygen 

atmosphere at the other side of the films leading to an oxygen partial pressure 
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difference over the films of 1 bar. The permeability tests were conducted under 
dry conditions at room temperature (23°C), The measurements were perfomied 
after 50 hours conditioning at the measurement conditions. 
In Table 2 the oxygen pemieabillty is presented for the various films. The 
5 oxygen permeability Is nonnalised with respe<a to film thickness. 



Sample 


Oxygen permeability 
(cc mm/(m2 day atm) 


1 


0.0 


2 


0.0 


A 


87.34 


3 


<0.2 


B 


4.55 


CI 


0.46 


C2** 


0.47 


D 


1.03 


E 


14,92 



10 

The detection limit of the Oxtran pemneameter is 5*i0'3 
oc/(m2.day. atm). For the given thickness range of the samples, this leads to ai 
Intrinsic permeability limit of about 4*10"* cc.mm/(m^day.atm). The Intrinslo 
oxygen permeability of samples 1 and 2 Is smaller than 4*1 Q-* 
15 co.mm/(m^.day.atm). 

A comparison of the oxygen barrier results of the polyamide 
based oxygen scavenging samples (samples 1 , 2, A. CI , 02) and the 
correspondent refenence sample D teams that samples according to the 
Invention, l.e. samples 1 and 2, have oxygen penneabllHy values smaller than 
20 4*io-4ccmm/(m*.day.alm) for compositions containing 1000 ppm of oxidation 
catalyst These values are much lower than the value for Comparative samples 
AI and A2, which were prepared according to the process disclosed In WO 
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10 



99/15433. The values are also much lower compared to reference sample D. In 
the case of sample A. the oxygen banrler performance is rather poor due, most 
probably to the fact that the ether phase becomes co-continuous. In the case of 
samples 1 and 2 the ether phase Is of a disperse nature. 

A comparison of the oxygen banier results of the polyester 
based oxygen scavenging samples (samples 4, 5) and the correspondent 
reference sample 0 learns that the sample according to the invention. I.e. 
sample 4. has an oxygen penmeabiUty values smaller than 0.2 
cc,mm^(rri^.day.aim) for cxjmposiUons containing 1 000 ppm of oxidation catalyst 
This value is much lower than the value for sample B containing a 
tetrahydrofuran based ether system Instead of a PPO based ether system 
proving PPO is superior with respect to oxygen scavenging capability compared 
to this other ether. The value is also much lower than reference sample E 
containing no oxygen scavenging component 



15 



20 
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CLAIMg 

1 . . Q)^en scavenging composition comprising a copolymer comprising 
poiypropyiene oxide segments and polymer segments and an oxidation 
6 oataiyst, charaoterlzed in that the copolymer has i^een prepared by 

copolymerfsing the correspondii^ monomers in tiie presence of 
fumnionaiised polypropylene oxide segments. 
2. Oxygen scavenging composition according to claim 1 , wiierein Sie 
polymer segments are polyamide or polyester. 
10 3. Oxygen scavenging composRion according to claim 1 or 2. wherein the 
amount of pol^roji^iene oxide segments is from 0.5 to 40 wt% with 
rsspei^ to the composition. 
4. Ox^en scavenging composition according to daim 4, wherein said 
amourtt is in the range from 1 to 30 wt%. 
15 5 Qjq^en scavenging composition according to any of daims t - 4, 

wh^in the poiycondensate Is absent and wherein the polypropylene 
oxide segments are present as spherical conglomerates and at most . 
25% of the conglomerates have a size above 300 nm 

6. Oxygen scavenging composition according to any of daims 1 to 5, 
20 wherein the oxidation catsdyst is a transition metal salt or complex. 

7. Oxygen scavenging composition according to any of daim 1-6, ha^g 
an o]^en barrier lower than 0.3 oc.mm/(m^'day^tm) when measured 
according to AQTM standard E>3985 under dry conditions on a film 
having a thidcness of 60 pm. 

25 8. 0}Q^en scavenging composition according to claim 7, having an 
oxygen baifter lower than 0.1 cc.mm/(m^'day*atm) wfien meeisured 
according Id ASTM standard D3985 under dry conditions on a film 
having a thidcness of 60 pm. 

9. Use of file oxygen scavenging oomposititm according to any of claims 1 
30 to 9 for tiie manufacture of an oxygen'-scavenging object. 

1 0. Use according to daim 9, wherein the object is a container for food, 
drink or feed packaging such as a film, a bottle, a vessel or a wrap. 
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1 1 . Use according to dalm 1 0, wherein Ihe object is a muttllayer object in 
whlcii a layer of tiie oq^en scavenging composition is sandwtcliecl 
between two layers of another material. 

1 2. Object, having at (east one surface that is to be exposed to an oxygen 
6 cont€dnfng en\riromnent, and oompHsIng a layer containing the 

composition according to any of claims 1 to 8 Jn which conglomerates 

of the polypropylene C9(ide segments are present, of which 

oonglomerates at least 90% has a dimen^on in at least one spatial 

direction that is larger tfian a dimension in at least one ottier spafia] 
10 direction by a fac^r of at fe^ 1 .3. and in which eaid larger dimension 

extends in a diiection paraHel to the at least one surface. 
13 Object according to daim 1 2, wherein the din^nsion of at most 25% of 

the conglomerates in a dlracHon perpendiouiar to the at least one 

surface is less than 350 nm. 
16 14 Object according to dsdm 13, wherein the object is a container for food, 

drink or feed packaging such as a film, a bottle, a vessel or a wrap. 
15. Object according to claim 13. wherein the object Is a multilayer object in 

which a layer of the oxygen scavenging composition Is sandwiched 

t>etween two layers of another material. 
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ABSTRACT 

Qj^gen scavenging composttlon comprising a copolymer 
comprising polypropylene cDdde s^ments and polymer segments and an 
5 oxidation catalyst, characterized In that ttie copo^er has been prepared tiy 
copolymerising the corresponcfing mcviomers In the presence of functtonailsed 
polypropylene o)dde s^mente and process for the preparation of this 
imposition. 
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